Summary.-Mitomycin-treated transplantable Moloney virus-induced lymphatic leukaemia cells (YC8) not only failed to stimulate normal allogeneic lymphocytes in one-way mixed leucocyte culture (MLC) but also exerted a strong inhibitory effect on the proliferative response of normal lymphocytes, in MLC and after stimulation by mitogens. Potentially inhibitory factors which could be released in the culture fluids by the YC8 cells were not found, but a YC8-derived adherent cell subpopulation was identified as being responsible for the in vitro suppression.
IT is generally accepted that, during neoplastic conversion, new antigenic determinants appear on the cell surface. The source of genetic information for these tumour-associated antigens may be either intrinsic to the cell genome, or extrinsic, originating from infection by oncogenic viruses.
The host response to immunogenic tumours involves both antibody production and cellular immunity. Because of the prominent role that cell-mediated responses seem to play in tumour rejection, a variety of in vitro assays have been developed to study this type of reactivity (Cerottini and Brunner, 1974) . Among these, the least studied has been the mixed lymphocyte tumour reaction (MLTR). Kanner, Mardiney and Mangi (1970) , testing a DBA/2 lymphoma and a C57BL/6 melanoma, reported that MLTR can be used in mice to detect antigenic differences between the host and its syngeneic tumour. More recently, however, Senik et al. (1973) and Kirchner et al. (1976) , observed that virally transformed leukaemic cells did not stimulate normal, non-immune syngeneic lymphocytes.
Using different virus-induced transplantable leukaemias, we too had noted that stimulation was either not present, or at borderline levels, in syngeneic combinations (unpublished, results) . Moreover we observed that leukaemic cell lines of thymus-derived (T cell) origin were unable to induce a mixed leucocyte reaction (MLR) with allogeneic lymphoid cells Collavo et al., 1976) . This paper reports the results of experiments using YC8 cells, a BALB/c transplantable leukaemia, which indicate that these leukaemia cells exert a strong inhibitory effect, not only on MLR, but also on the response of normal T and Bursa-equivalent-derived (B) lymphocytes to selective mitogens. Furthermore, evidence is provided which suggests that the inhibition is due to the presence of an adherent leukaemic cell fraction within the YC8 cell population. . Anti H-2d serum was a gift from Dr D. C. Shreffler and was produced and characterized as described in a previous publication (David and Shreffler, 1972) . Fresh rabbit serum, diluted 1: 3 and adsorbed with agarose according to Cohen and Schlesinger (1970) was employed as source of complement. Dead cells were counted under the phase-contrast microscope.
Mixed leucocyte cultures (MLC).-Unidirectional MLCs were set up as reported in a previous publication Effect of stimulator-cell treatment on MLR Modification in the antigenic potential as a result of VCN treatment of tumour cells has been reported (Prager and Baechtel, 1973) ; it has also been demonstrated that cell-surface-bound antibody may interfere with the MLR (Mitchell, 1972) and that a short incubation period is sufficient for shedding anti the cell membrane (Vitetta 1973 Effect of the addition of YC8 cells on in vitro reactivity of normal lymphocytes The possibility that the failure of YC8 cells to stimulate might be due to a cell-to-cell inhibition was then considered. Thus, 3-party cultures were set up employing mitomycin-treated YC8 or normal BALB/c cells as the third party in BALB/c + CBAm cultures. As it appears in Table IV , YC8 leukaemia exerts a strong inhibitory action on MLR, and this effect was observed also on Days 4 and 6 (data not reported).
We then investigated whether YC8 cells suppressed the proliferation of either normal T or B lymphocytes after mitogen stimulation. Accordingly, mitomycintreated YC8 cells were added to BALB/c spleen cultures stimulated with PHA or LPS mitogens, which have specific activity for T and B cells, respectively (Greaves and Janossy, 1972) . Normal BALB/cm cells were added to the control cultures. As shown in Table IV Evidence that the inhibition is exerted by the YC8 adherent-cell fraction
We observed that within YC8 leukaemia 2 cell fractions can be separated: one glass-adherent, the other non-adherent. Therefore experiments were set up to study whether cells with suppressor activity were present in one or both fractions. Normal BALB/cm or YC8m NAD-enriched cell fractions were added to BALB/c + CBAm MLC, or to BALB/c mitogen-stimulated cells. The results reported in Table IV clearly show that no, or weak, inhibition was present when the YC8 NAD cells were added to the cultures. Therefore the inhibition observed was very probably due to the adherent subpopulation within YC8 leukaemia.
In order to obtain more direct evidence, we then studied the effect of the addition of graded numbers of YC8 AD cells on the response of normal BALB/c cells in MLR or following PHA or LPS stimulation. As seen in Fig. 2 , inhibition of cell proliferation is related to the number of AD cells added to the culture. Finally, we studied whether the YC8 NAD-cell fraction, which is devoid of suppressor activity, was able to stimulate normal allogeneic cells. Therefore mixed cultures were set up using the NAD YC8 cell fraction as stimulator. As reported in Table V , only borderline stimulation of normal allogeneic CBA cells was obtained, although the same suspension, used as third part in the 3-party culture system, did not show inhibitory effect (see Table IV ).
DISCUSSION
The results of the present and previous experiments clearly indicate that, in contrast to the high reactivity found in control MLC using as stimulators normal BALB/c spleen cells, YC8 cells did not stimulate allogeneic lymphocytes. The failure to give MLR was evident at various responder/stimulator ratios.
Repeated attempts to detect inhibitory factors released into the culture medium by YC8 cells gave negative results. Similarly, no important variations were observed when YC8 cells were pre-treated with VCN in order to enhance their antigenicity (Prager and Baechtel, 1973) or pre-incubated for 12 h in order to shed potentially " masking " immunoglobulins bound to the cell surface (Mitchell, 1972) . The possibility that YC8 cells exert a direct toxic effect on responding lymphocytes can be ruled out on the basis of our previous observations Collavo et al., 1976) indicating that, in MLC, YC8 leukaemia cells may sensitize allogeneic lymphocytes to produce cells with killer activity. Although the demonstration of serologically detectable (SD) antigen cannot be taken as proof of the presence of lymphocyte-activating determinants (LADs) (Festenstein and Demant, 1974) , no reduction in H-2 antigen representation was detected on the YC8 cell surface. In fact, using an anti H-2d serum, a 50% cytotoxicity endpoint at the same dilution (1: 640) for normal BALB/c spleen and YC8 leukaemic cells was observed.
Rodey, Sprader and Bortin (1974) (Greaves and Janossy, 1972) (Tanapatchaiyapong and Zolla, 1974; Pikovski et al., 1975) , it has been shown that contamination of tumour cells by mycoplasma (Barile and Leventhal, 1968) or by MuLV may depress lymphocyte in vitro proliferation (Hayry, Rago and Defendi, 1970) . Regarding YC8 leukaemia, mycoplasma contamination was not detectable in repeated tests and, as reported in previous publications (Collavo et al., 1975a, b) in the case of Graffi or Gross MuLV-infected cells, MuLV presence does not affect the in vitro lymphocyte response. The possibility remains that other viruses such as minute viruses of mice, which have been shown to possess suppressive activity (Bonnard, et al., 1976) , contaminate the YC8 leukaemic cells. Experiments in this regard are in progress.
Since numerous reports demonstrate that T cells are involved in suppressing antibody formation (Gershon, 1974) or generation of cytotoxic lymphocytes (Hirano and Nordin, 1976), a further possibility is that YC8 leukaemia cells are derived from cells with suppressor activity. Folch and Waksman (1974) reported that glass-adherent T cells suppress the response of rat spleen cells to mitogens and to allogeneic cells. We observed similar characteristics in YC8 suppressor cells. Moreover, a Thy. 1 positive but non-adherent suppressor cell has been found in the leukaemic spleens of mice infected with M-MuLV (Cerny and Stiller, 1975) .
Finally, the AD cell fraction was not responsible for the failure of YC8 cells to stimulate allogeneic spleen lymphocytes. In fact, nylon-wool-purified YC8 cells, which are devoid of inhibitory effect, were still inactive as stimulators. Therefore, the reason that YC8 cells fail to stimulate in MLR cannot be explained on the basis of a suppressive effect alone. Studies on MLR with human lymphoid lines have suggested that the failure might be common to T-lymphocyte-derived cell lines (Pauly et al., 1975) . In agreement with these findings, we have observed Collavo et al., 1976 ) that other transplantable and primary mouse leukaemias possessing T-lymphocyte characteristics do not show stimulatory activity in MLR, even though they are quite efficient in generating cytotoxic lymphocytes.
